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In the isoquinoline ring system of the title molecule, 
C18H20N2O5S, the fused /V-heterocyclic ring is distorted 
towards a half-boat conformation. The methyl formate moiety 
is disordered over two sets of sites with refined occupancies of 
0.882 (5) and 0.118 (5). In the crystal, molecules are linked via 
weak intermolecular C— H ■ O hydrogen bonds into one- 
dimensional chains along [010]. 

Related literature 

For general background to and the biological activity of 
isoquinoline- and oxazole-containing compounds, see: Yu et al. 
(2010); Huang et al. (2011); Harris et al. (2005); Vintonyak et 
al. (2010); Badillo et al. (2010, 2011); Wang et al. (2010); Nair et 
al. (2002). For the stability of the temperature controller used 
for the data collection, see: Cosier & Glazer (1986). For 
standard bond-length data, see: Allen et al. (1987). For ring 
conformations, see: Cremer & Pople (1975). For related 
structures, see: Fun et al. (2011a, b,c,d). 
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Experimental 

Crystal data 

C 18 H 20 N 2 O 5 S 
M, = 376.42 
Monoclinic, P2 l /c 
a = 15.0052 (15) A 
b = 8.4548 (8) A 
c = 15.4915 (15) A 
/3 = 114.621 (2)° 

Data collection 

Bruker APEXII DUO CCD area- 
detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
T mi „ = 0.963, T max = 0.971 

Refinement 

R[F 2 > 2a(F 2 )] = 0.042 

wR(F 2 ) = 0.120 

S = 1.03 

4063 reflections 

251 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 1786.7 (3) A 3 
Z = 4 

Mo Ka radiation 
/x = 0.21 mm -1 
T = 100 K 

0.18 x 0.17 x 0.14 mm 



14571 measured reflections 
4063 independent reflections 
3343 reflections with I > 2a(I) 
R iM = 0.046 



5 restraints 

H-atom parameters constrained 
A/tw = 0.37 e A~ 3 
Apmh>= -0.32 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


CIS-HISC-CG 1 


0.96 


2.49 


3.436 (2) 


167 


Symmetry code: (i) —x - 


rl.V + j. -z- 


h|. 







Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 
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Methyl 2,2'-dimethyl-4'-[2-(methylsulfanyl)ethyl]-l,3-dioxo-2,3-dihydro-li/,4'i/- 
spiro[isoquinoline-4,5'-oxazole]-4'-carboxylate 

H. -K. Fun, C. K. Quah, C. Huang and H. Yu 
Comment 

Photocycloaddition of isoquinoline-l,3,4-trione combined with following transformation of the photocycloadducts has be- 
come facile method to build various scaffold containing isoquinoline moiety (Yu et ah, 2010; Huang et ah, 2011). Oxazoles 
can be used to inhibit the activity of malignant tumors (Harris et al, 2005). Spirocyclic oxindoles have emerged as attract- 
ive synthetic targets because of their prevalence in numerous natural products and important biological activity (Badillo et 
ah, 2010; Vintonyak et ah, 2010). Among them, the synthesis of spirooxindole oxazoles is of great intrest (Badillo et ah, 
2011; Wang et ah, 2010; Nair et ah, 2002). Many bioactive natural products especially alkaloids contain an isoquinoline or 
oxazole ring. It is necessary to develop methodologies to construct such moieties. The title compound which was derived 
from isoquinoline-l,3,4-trione and an oxazole and may have potential use in biochemical and pharmaceutical fields. 

In the racemic title compound, Fig. 1, atoms C9 and Cll are the chiral centers. The isoquinoline ring system (N1/C1-C9) 
is not completely planar, the iV-heterocyclic ring (N1/C1-C3/C8/C9) being distorted towards a half-boat conformation with 
atom C9 deviating by 0.213 (2) A from the mean plane through the remaining atoms, puckering parameters (Cremer & 
Pople, 1975) Q = 0.3237 (18) A, 0 = 67.0 (3)° and q> = 102.1 (3)°. Bond lengths (Allen et ah, 1987) and angles are within 
normal ranges and comparable to related structures (Funetal, 2011a, b, c, d). The methyl formate moiety (04/05/C15/C16) 
is disordered over two positions with refined site-occupancies of 0.882 (5) and 0.118 (5). 

In the crystal, Fig. 2, molecules are linked via intermolecular C18-H18O02 1 hydrogen bonds (Table 1) into infinite 
one-dimensional chains along [010]. 

Experimental 

The title compound was the main product from the acid-catalyzed transformation of the photocyclo adduct of isoquinoline- 

I, 3,4-trione and 4-(2-(methylthio)ethyl)-5-methoxy-2-methyloxazole. The compound was purified by flash column chro- 
matography with ethyl acetate/petroleum ether (1:4) as eluents. X-ray quality crystals of the title compound were obtained 
from slow evaporation of an acetone and petroleum ether solution (1:5) of the title compound (m.p. 440-142 K). 

Refinement 

All H atoms were positioned geometrically and refined using a riding model with C-H = 0.93 - 0.97 A and U SS0 (H) = 1.2 or 
1.5 C/ e q(C). The highest residual electron density peak is located at 0.76 A from C2 and the deepest hole is located at 0.70 

A from SI. The same U 1J parameters were used for atom pair C15B/C16B. The methyl formate moiety (04/05/C15/C16) 
is disordered over two positions with refined site-occupancies of 0.882 (5) : 0.118 (5). All minor disordered components 
were refined isotropically. 
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Fig. 1. The molecular structure of the title compound showing 30% probability displacement 
ellipsoids for non-H atoms. The minor component of disorder is shown as open bonds. 



Fig. 2. Part of the crystal structure of the title compound, viewed along the a axis. H atoms 
not involved in hydrogen bonds (dashed lines) have been omitted for clarity. Only the major 
disorder component is shown. 



Methyl 2,2 l -dimethyl-4 l -[2-(methylsulfanyl)ethyl]-1,3-dioxo-2,3- dihydro-1H,4'H-spiro[isoquinoline-4,5'- 
oxazole] -4 1 -carboxy late 



Crystal data 




C 18 H 20 N 2 O 5 S 


F(000) = 792 


M r = 376.42 


D x = 1.399 MgnT 3 


Monoclinic, P2\lc 


Mo Ka radiation, X = 0.71073 A 


Hall symbol: -P 2ybc 


Cell parameters from 405 1 reflections 


a = 15.0052 (15) A 


6 = 2.8-32.2° 


b = 8.4548 (8) A 


|i = 0.21 mm 1 


c= 15.4915 (15) A 


T= 100 K 


P= 114.621 (2)° 


Block, colourless 


V= 1786.7 (3) A 3 


0.18x0.17x0.14 mm 


Z = 4 





Data collection 

Bruker APEXII DUO CCD area-detector . A ,„ . . a 

4063 independent reflections 

diflractometer 

Radiation source: fine- focus sealed tube 3343 reflections with / > 2o(i) 

graphite i?int = 0.046 
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<p and co scans 

Absorption correction: multi-scan , _ 

(SADABS; Bruker, 2009) 

r min = 0.963, r max = 0.971 £ = -10— >10 

14571 measured reflections /= -20— »11 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
i?^ 2 > 2CCF 2 )] = 0.042 
wR(F 2 ) = 0.120 
5= 1.03 

4063 reflections 
251 parameters 
5 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[a 2 (F 0 2 ) + (0.0626P) 2 + 0.5509P] 

where P = (F 0 2 + 2F c 2 )/3 



(A/a) n 



0.001 



Ap m ax = 0.37eA 
Ap mi „ = -0.32eA" 3 



Special details 

Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & 
Glazer, 1986) operating at 100.0 (1) K. 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


II- *ITJ 
^iso ' ^eq 


SI 


0.27696 (3) 


1.10762 (5) 


0.32691 (3) 


0.02485 (13) 


Ol 


0.33441 (10) 


0.50297 (14) 


0.39092 (8) 


0.0279 (3) 


02 


0.46168 (9) 


0.36107 (18) 


0.18390 (11) 


0.0383 (3) 


03 


0.14782 (8) 


0.46617 (13) 


0.26111 (8) 


0.0221 (3) 


Nl 


0.39944 (10) 


0.44834 (16) 


0.28567 (10) 


0.0217(3) 


N2 


0.10538 (10) 


0.70860 (16) 


0.19482 (10) 


0.0235 (3) 


CI 


0.32154 (12) 


0.47773 (18) 


0.30951 (11) 


0.0194 (3) 


C2 


0.38950 (12) 


0.38490 (19) 


0.19925 (12) 


0.0231 (3) 


C3 


0.28965 (11) 


0.33921 (18) 


0.13157(11) 


0.0185 (3) 


C4 


0.27876 (13) 


0.24490 (19) 


0.05343 (12) 


0.0244 (4) 


H4A 


0.3335 


0.2156 


0.0435 


0.029* 
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Atomic displacement parameters (A 2 ) 
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Ol 0.0415 (7) 0.0212 (6) 0.0162(6) 0.0016 (5) 0.0073 (5) -0.0005 (4) 
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c / — Co — cy — Ui 


55.1 (1 ) 


PI CD P11 PICA P,C A 

Cl jd — Cll — Cl jA — UjA 


178 (7) 


pi po pn p.i 
Ci — Co — Cy — Ui 


i in ni / 1 1 \ 

-i4y.yi (ii) 


PPl P11 PICA p, C A 

Cy — C 1 1 — C 1 j A — UjA 


1 AC 1 //I \ 

IUj.Z (4) 


pt po pn pi 

c / — Co — cy — c i 


1C/1 TT / 1 C\ 

154.22 (15) 


"\T1 P 1 1 PICA C\A A 

JN Z — C 1 1 — C 1 J A — U4A 


1 11.5 (Z) 


pi po pn pi 

ci — Co — cy — C 1 


to on f 1 n\ 

— 2o.oy (iy) 


PIT P11 PICA PA A 

CIZ — Cll — Cl jA — U4A 


Cl C PJ\ 

j3.j (3) 


pt po pn pi 1 

c / — Co — cy — c 1 1 


"7n OT f 1 o\ 

-/y.o/ (lo) 


P1CD P11 PICA pi A A 

C J jd — C 1 1 — C 1 J A — U4A 


-2(7) 


pi po pn p 1 1 

ci — Co — cy — C 1 1 


n~7 nT /1 £\ 
y /.02 (10) 


Pn P1 1 Pi C A P./1 A 

Cy — C 1 1 — C 1 J A — U4A 


- /4A (3) 


p.1 pi pn p.i 

ui — ci — cy — ui 


TO 1 /T\ 

— Zo.i (2) 


Pl/rn ( \ A ID P 1 CD PCD 

C 1 od — U4d — C 1 JD — U JD 


7(7) 


\ii pi pn p.1 
JN 1 — CI — Cy — Ui 


1CO "7C / 1 1 \ 

15o. /5 (li) 


p I / I) P./1D P 1 CD P11 

C 1 od — U4d — C 1 jd — C 1 1 


1 OA PA 

— loU (Z) 


p.1 pi pn po 

ui — ci — cy — Co 


icn Tn / 1 c\ 
-15U.2U (15) 


XTO P 1 1 P 1 CD PCD 

JN Z — C 1 1 — C 1 jd — U jd 


163 (3) 


xrl pi pn PO 

jn i — ci — cy — Co 


1 £. Ol i 1 0\ 

io.oi (lo) 


PICA P11 p 1 CD PCD 

Cl jA — Cll — Cl jd — Ujd 


1 £A Pi 1 \ 

i oy (ii) 


p.1 pi pn pi i 

ui — ci — cy — en 


OT TO M Ol 

82.28 (lo) 


pn p i i p 1 cd r\CTi 
CIZ — Cll — Cl jd — Ujd 


42 (4) 


Nl— Cl— C9— Cll 


-90.69 (15) 


C9— Cll— C15B— 05B 


-79 (4) 


Cll— N2— CIO— 03 


-4.9 (2) 


N2— Cll— C15B— 04B 


-11 (4) 


Cll— N2— CIO— C17 


174.1 (2) 


C 1 5 A— C 11 — Cl 5B— 04B 


-5(5) 


C9— 03— CIO— N2 


-5.1 (2) 


C 1 2— C 1 1 — C 1 5 B — 04B 


-132 (3) 


C9— 03— CIO— C17 


175.80 (17) 


C9— C 1 1 — C 1 5B— 04B 


107 (3) 
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Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—R-A 

C18— 11180-02' 0.96 2.49 3.436 (2) 167. 
Symmetry codes: (i) ~x+\,y+H2, -z+1/2. 
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